Culture can influence how we see and experience the world, and recent research shows that it even determines how we look at each other. Yet, most of these laboratory studies use images of faces that are deprived of any social context. In the real world, we not only look at people's faces to perceive who they are, but also to signal information back to them. It is unknown, therefore, within which interpersonal contexts cultural differences in looking at faces emerge. In the current study, we manipulated one aspect of the interpersonal context of faces: whether the target face either established mutual gaze looking directly into the camera as if talking to the viewer or averted gaze slightly to the side as if talking to another person. East Asian and Western participants viewed target face videos while their eye movements were recorded. If cultural differences are exclusively related to encoding information from others, interpersonal context should not matter. However, if cultural differences are also the result of culturally specific expectations about how to appropriately interact with another person, then cultural differences should be modulated by whether the speaker seemingly addresses the viewer or another person. In support of the second hypothesis, we only find cultural differences in looking at faces in the mutual gaze condition. We speculate that cultural norms surrounding the use of gaze as a social signal may underlie previous findings of cultural differences in face perception.
The London Piccadilly Line goes from Heathrow Airport to the center of the city. Commuting in to work each day among visitors from across the world is an exercise in anthropology and crosscultural observation. There are people who stare at the floor or a phone ignoring others, there are families who sit together muttering but do not share eye contact, there are groups that talk loudly while everyone else pretends they aren't listening, and there are people who simply stare at the many and varied people around them, as if visitors to a zoo.
One aspect of these cultural differences has been observed in the laboratory. Eye movement studies have shown that individuals from East Asia look at pictures of faces differently than those from Western cultures (Blais, Jack, Scheepers, Fiset, & Caldara, 2008) . But what accounts for these cultural differences? It has been claimed (Argyle & Cook, 1976) and recently demonstrated experimentally (Gobel, Kim, & Richardson, 2015; Jarick & Kingstone, 2015) that looking at faces can have a dual function. We move our eyes to perceive different parts of a face, but in interpersonal contexts, we also look people in the eyes as a social signal, to show that we are listening to the speaker, to signal our competence, to convey attraction, and much more (Kleinke, 1986) .
For cultural differences in eye movements when looking at faces, however, current experiments cannot say whether gazing behavior changes when the speaker is looking at the viewer or is addressing another person. The faces are presented on screen with no social context or interaction, behind what has been called "the fourth wall" of cognitive science (Risko, Richardson, & Kingstone, 2016) . It could be that people from different cultures use different strategies when perceiving and identifying a face (Caldara, Zhou, & Miellet, 2010) ; or it could be that they have different cultural expectations about how to look at a speaker that is talking to them compared to how to look at a speaker that is talking to another person.
In this experiment, we sought to contrast these two interpersonal contexts by showing participants from East Asian and Western cultures videos of faces that differed slightly in their head and gaze direction: whether or not the speaker was looking into the camera. If cross-cultural differences are exclusively related to encoding information from others, then different gaze patterns between East Asian and Western participants should be observable across both conditions. But if cultural differences are at least in part related to culturally specific expectations about how to appropriately interact with another person, they should be modulated by whether or not the speaker makes eye contact with the viewer. To make this case, we first review what is known about attention to faces, in and outside the laboratory and then establish the cultural differences that are known to exist in visual attention. another person's face is to capture information about this person (Emery, 2000; Itier, 2015) . People also focus their attention to where other people are looking. Humans are able to use each other's eye movements to efficiently cooperate and communicate with each other (Frischen, Bayliss, & Tipper, 2007; . For example, attending to the focus of another's attention can tell us where reward or danger is lurking in the environment. In fact, it has been suggested that the human eye with the large white sclera has been selected so that conspecifics can follow gaze more easily (Kobayashi & Kohshima, 1997) . Such social attention has a key function in various aspects of social life, facilitating interpersonal communication, successful cooperation and human interdependence (Kleinke, 1986; .
In fact, visual attention in everyday life has an important communication function (Argyle & Cook, 1976; Gobel et al., 2015; Jarick & Kingstone, 2015) . For example, magicians shift their own gaze to guide their audience's attention into a world of deception (Kuhn, Teszka, Tenaw, & Kingstone, 2016) . Interpersonal contexts determine when and where to look in various social settings, from walking across campus to sharing a meal with friends (Foulsham, Walker, & Kingstone, 2011; Laidlaw, Foulsham, Kuhn, & Kingstone, 2011; Wu, Bischof, & Kingstone, 2013) . Although previous face perception experiments deprived participants from any interpersonal context, more recent efforts call researchers to conduct elaborate studies-inside and outside the laboratory-that allow for the pivotal role of social context to unfold Risko et al., 2016) . Indeed, a better understanding of how visual attention is allocated to faces, and especially their eyes, might be improved through considering the impact of social contexts on eye movements.
Cultural Differences in Eye Movements When Looking at Faces
One social context that influences how people think and behave is the culture they inhabit. Cultures describe shared and collectively constructed, habitual ways of thinking, feeling, and acting within a given environment (Chiu & Hong, 2006) . Previous research has demonstrated that cultural differences exist across a wide range of cognitive phenomena (Kitayama & Cohen, 2007) . In a seminal study, for instance, Blais and colleagues (2008) tested whether the cultural background of participants would moderate how gaze is allocated during face perception. Previous research using participants from Western cultures had shown that when looking at faces, people primarily look at a triangular space between the two eyes and the mouth (Peterson & Eckstein, 2012; Yarbus, 1965 ). Yet, Blais and colleagues (2008) found evidence for a distinct cultural divide in face processing: Westerners fixated more the eyes and partially the mouth, whereas East Asians fixated more the bridge of the nose. In line with these results, another study demonstrated that Japanese participants were mostly fixating the bridge of the nose when looking at faces (Kita et al., 2010) . Moreover, children not only displayed these cultural differences in fixation patterns from early ages, but these cultural differences increased across development, suggesting that social learning is key to refining their perceptual strategies (Kelly et al., 2011) . Blais and colleagues (2008) interpreted cultural differences in face processing as differences in visual perception. They suggested that the reason why Westerners fixated the eyes and mouth more was due to their analytic perceptual style, whereas East Asians fixated the bridge of the nose more due to their holistic perceptual processing. Indeed, visual perception and attention varies across cultures (Nisbett & Miyamoto, 2005; Nisbett, Peng, Choi, & Norenzayan, 2001 ). For example, Westerners tend to use analytic perceptual processes with attention placed on a salient foreground object or focal point. East Asians, on the other hand, tend to engage in holistic perceptual processes, preferentially attending to the relationship between objects and the surrounding contextual information (Masuda & Nisbett, 2001; Miyamoto, Nisbett, & Masuda, 2006 ). Thus, it seems possible that cultural differences in looking at faces reflect different strategies of encoding information.
However, cultures also differ in how people interact with each other. For example, Westerners tend to express their unique self, convey what they think and signal how they feel (Kim & Sherman, 2007; Markus & Kitayama, 1991; Matsumoto, Takeuchi, Andayani, Kouznetsova, & Krupp, 1998) . Easterners, in stark contrast, are socialized to not stick out, control the expression of their thoughts and subdue the signaling of their feelings in order to preserve harmonious relationships with others (Kim & Markus, 1999; Markus & Kitayama, 1991; Matsumoto et al., 1998) . Culturally specific expectations about how to appropriately interact with another person are especially pronounced when people look at one another. Westerners are comfortable with establishing mutual gaze (Argyle & Cook, 1976) and use direct eye contact as an important tool for interpersonal communication signaling a variety of social information (Kleinke, 1986) . East Asians, on the other hand, tend to consider excessive eye contact impolite, and thus avoid looking others directly in the eye (e.g., Sue & Sue, 1990; Watson, 1970) . Thus, previous research found that Japanese engage in less eye contact than Americans (Hawrysh & Zaichkowsky, 1990) or Canadians (McCarthy, Lee, Itakura, & Muir, 2006) . This, in turn, seems to suggest that the interpersonal communication context might play a pivotal role as to when cultural differences in looking at faces occur.
The importance of social context for how people look at faces was recently demonstrated by Võ, Smith, Mital, and Henderson (2012) . In their seminal study, these authors used dynamic video stimuli that featured members of the general public with naturally varying gaze directions, bodily movements, and speech styles. They found that fixations to the eyes increased when the targets made eye contact with the camera, establishing mutual gaze. In contrast, fixations to the nose increased when the targets moved, suggesting that the nose, as the centre of the face, acted as a spatial anchor. Moreover, fixations to the mouth were amplified when targets were talking (especially when looking into the camera). Thus, the interpersonal context of the speaker directly looking at and speaking to the viewer seems to change the way viewers look at faces. In the present study, we test whether cultural differences in looking at faces would be similarly modulated by social contexts.
The Current Study
We investigated whether cultural differences in eye movements when looking at faces would differ across real-world communication contexts. We used an experimental approach to manipulate the social contexts of looking at face video clips. Actors were filmed from two different angles: from a camera looking directly into their eyes, producing a video with mutual gaze, and one placed slightly to the side, producing a video with averted gaze. We measured the eye movements of Western and East Asian participants watching these videos, in order to test two competing hypotheses:
The perception hypothesis predicts that there will be consistent cultural differences in looking at faces across social contexts. Thus, across conditions, East Asian participants will fixate the bridge of the nose more, whereas Western participants will fixate the eyes more. The communication hypothesis, however, predicts that cultural differences in looking at faces will be modulated by social context. Specifically, we expected such cultural differences to arise in the mutual gaze but not the averted gaze condition.
Method
Participants. Fifty-seven individuals (45 females, M age ϭ 23.1, SD age ϭ 8.10) completed the study. 14 additional participants were unable to complete the study because of insufficient calibration accuracy or due to technical problems with the data recording device. 30 participants self-identified as East Asians (22 females, M age ϭ 20.8, SD age ϭ 2.65), whereas 27 participants selfidentified as Westerners (23 females, M age ϭ 25.8, SD age ϭ 10.94). Two East Asian participants were ethnically Korean, whereas the remaining 28 were ethnically Chinese. East Asian participants were born and raised in Korea, Malaysia, Singapore, and China (including Hong Kong), and they were all university students who had, at the time of testing, lived in the United Kingdom for less than 3 years. The Western participants consisted of 24 British, 1 Icelandic, 1 German, and 1 Bulgarian. All participants were fluent in English, and had normal or corrected vision. Participants were awarded either course credits or monetary compensation for their participation. Approval for the study was obtained from the University College London Experimental Psychology Research Ethics Committee, and informed consent was obtained from all participants prior to the study. Design. A 3 (Region of Interest: eyes vs. nose vs. mouth) ϫ 2 (Culture: Western vs. East Asian) ϫ 2 (Interpersonal Context: mutual gaze vs. averted gaze) mixed design was used for this experiment, with culture and interpersonal context as the betweensubjects variables, and the regions of interest (ROIs) as the withinsubjects variable. The dependent variable was the proportion of fixation duration allocated to ROIs.
Apparatus. Participants were seated approximately 65 cm in front of a 24-in. LCD with a resolution of 1680 ϫ 1050 pixels. A SMI 250 remote eye tracker was positioned at the base of the monitor sampling gaze positions at a frequency of 250 Hz and with an accuracy of approximately 0.5 degrees.
Stimuli. Eight different video stimuli were created for the purpose of this study. Each video featured one of four actors (1 East Asian male, 1 East Asian female, 1 Western male, 1 Western female). Actors were recorded while talking about a topic unrelated to identity (i.e., tourist sights in London). This topic was chosen as it was a typical conversation subject that would also minimize any chance of targets disclosing personal information that might alter gazing behavior. Actors were instructed to remain as still as possible with neutral facial expressions.
We recorded the actors from two angles simultaneously, creating two videos with identical content. To create the mutual gaze condition, a first camera was placed directly in front of subjects, and they were instructed to focus their gaze on this camera. To create the averted gaze condition, a second camera was placed approximately 20 cm to the right of the first camera, and subjects were instructed to not focus their gaze on that camera. Thus, both cameras recorded the same content at the same time, and videoclips were nearly identical in low-level visual features.
The video-clip resolution was 640 ϫ 480 pixels, and target faces presented on screen subtended 34 ϫ 26 degrees of visual angle. Each video was 20 seconds in length, featuring targets silent for the first couple of seconds, then describing their favorite tourist attractions in London for the remaining time.
Procedure. Participants completed the study individually in the controlled environment of a testing cubicle. After giving informed consent, participants completed a short questionnaire about their demographic background. They then read a brief instruction sheet that explained the alleged purpose of our study. We told participants that the study was investigating people's physiological responses to London and that the eye tracker measured pupil dilation rather than eye movements. The purpose of this deception was to keep participants naïve to the true aims of the experiment, and to avoid that task demands would change naturally occurring gazing behavior. Moreover, it was important to us that participants would freely view the video-clips similar to real life, where looking at faces could potentially have a multitude of functions.
To start the experiment, participants underwent a nine-point eye tracker calibration procedure. Participants were then randomly assigned to watch either four video clips with mutual gaze or four video clips with averted gaze. They watched the four corresponding video stimuli in random order. Each trial showed a screen with the video number (1 to 4) for 1.5 s, followed by a screen with a central fixation cross for 1.5 s, and the video clip for 20 s. Overall, the study took an average of 10 min to complete.
Results
Analysis strategy. We drew dynamic and nonoverlapping regions of interest (ROIs) around each eye, the nose, the mouth, and the overall face region for each of the eight video stimuli independently (see Figure 1 for one example). Specifically, each eye was coded with an oval that included the eyebrows. The two eye regions were summed together to create a general eye region of interest. The nose was coded with a triangle that ended between the eyebrows, and the mouth was coded with a rectangle that started directly below the nose region and ended approximately halfway down the chin. The overall face region was coded with a rectangle. We based these regions on previous work investigating social attention to video clips (e.g., Võ et al., 2012) .
Fixation durations were detected using the software BeGaze 3.3 (SensoMotoric Instruments, Teltow, Germany). Consistent with previous work on social attention to video clips (Foulsham, Cheng, Tracy, Henrich, & Kingstone, 2010; Võ et al., 2012) , we then computed the proportion of fixation duration to eyes, nose and mouth out of the overall fixation durations to the face region.
Eye movements. We found that the interpersonal communication context of looking at faces modulated cultural differences in fixation durations. A mixed-design analysis of variance (ANOVA) revealed the predicted three-way interaction of ROI ϫ Culture ϫ Interpersonal Context, F(2, 106) ϭ 3.79, p ϭ .026, p 2 ϭ 0.067. The pattern of results is shown in Figure 2 .
We found a significant main effect of ROI, F(2, 106) ϭ 21.59, p Ͻ .001, p 2 ϭ 0.289, such that targets' noses were overall fixated the most (M ϭ 0.42, SEM ϭ 0.03), and targets' mouths (M ϭ 0.25, SEM ϭ 0.03) were fixated more than targets' eyes (M ϭ 0.15, SEM ϭ 0.02). Moreover, we observed a significant ROI by Culture interaction, F(2, 106) ϭ 3.74, p ϭ .027, p 2 ϭ 0.066, which was further qualified by Interpersonal Context. To interpret this threeway interaction, we analyzed cultural differences in looking at faces for each of the interpersonal contexts separately.
When participants viewed faces with mutual gaze, cultural differences in fixation duration emerged. Consistent with predictions, we found a significant ROI by Culture interaction, F(2, 48) ϭ 4.76, p ϭ .013, p 2 ϭ 0.166. Planned comparisons indicated that Western participants fixated the eyes more (M ϭ 0.27, SEM ϭ 0.05) than did East Asians participants (M ϭ 0.07, SEM ϭ 0.05), p ϭ .012. In contrast, East Asians participants fixated the bridge of the nose more (M ϭ 0.54, SEM ϭ 0.07) than did Western participants (M ϭ 0.28, SEM ϭ 0.07), p ϭ .012. There were no cultural differences in fixation durations to the mouth (East Asians: M ϭ 0.23, SEM ϭ 0.07; Westerners: M ϭ 0.25, SEM ϭ 0.07, p ϭ .839).
When participants viewed faces with averted gaze, however, no cultural differences in looking at faces were observed. A ROI ϫ Culture mixed ANOVA did not yield a significant culture by ROI interaction, F(2, 58) When entering the culture and the gender of the target faces as additional factors into our mixed-design ANOVA, there was no effect of target culture, F(1, 53) ϭ 1.94, p ϭ .17, p 2 ϭ 0.035, and the effect of target gender was marginal, F(1, 53) ϭ 3.43, p ϭ .07, p 2 ϭ 0.061. Neither target culture nor target gender qualified the predicted three-way interaction of ROI ϫ Culture ϫ Interaction Context, which remained significant, F(2, 106) ϭ 3.64, p ϭ .03, p 2 ϭ 0.064, suggesting that the observed effects were not restricted to specific identities of the target stimulus.
Overall, there was no main effect of participants' culture, F(1, 48) ϭ 0.00, p ϭ .984, p 2 ϭ 0.000, neither was there a main effect of participants' gender, F(1, 48) ϭ 0.20, p ϭ .654, p 2 ϭ 0.004, nor was there a main effect of participants' age, F(1, 48) ϭ 1.89, p ϭ .175, p 2 ϭ 0.038.
Discussion
How different cultures look at faces is modulated by interpersonal communication contexts. When participants viewed a video depicting a target face that looked directly into the camera and therefore established mutual gaze, similar to when a speaker directly addresses the viewer, cultural differences emerged consistent with patterns documented in previous research (Blais et al., 2008; Caldara et al., 2010; Kelly et al., 2011) . Specifically, while Western participants fixated the eyes more than East Asian participants, East Asian participants fixated the bridge of the nose more than Western participants. However, when participants viewed an almost identical video depicting the same target face but now looking past the camera, similar to when a speaker addresses another person but not the viewer, no cultural differences emerged. One possible interpretation of our findings is that in nearnaturalistic environments, we look at other people's faces not only to encode information from them but also to communicate with them. Previous research has shown that when looking at faces in social contexts, we sometimes prolong direct eye contact. Gobel and colleagues (2015) demonstrated, for example, that believing a lower ranking face is looking back at the viewer increased the viewer's gaze duration to targets' eyes, perhaps to signal their superior social rank. Similarly, Jarick and Kingstone (2015) found that after playing competitive rather than cooperative games with others, participants looked at their opponents' eyes for longer periods, presumably because they were signalling their competitiveness.
Not looking at faces or averting gaze can be a subtle but a just as meaningful signal of communication intentions. Indeed, people sometimes tend to not look at strangers' faces, for instance when walking past them on campus , when strangers answer their phone (Laidlaw, Rothwell, & Kingstone, 2016) , or when another person is eating (Wu et al., 2013) . Importantly, to the extent that cultures have differing expectations about nonverbal behavior during interpersonal interaction (Matsumoto, 2006) , culturally specific norms about the appropriateness of eye contact might help explain our findings.
For example, within the Japanese cultural context, and perhaps across East Asia, avoiding eye contact is a signal of respect (e.g., Sue & Sue, 1990) . One study found that Japanese managers made less eye contact than did their American colleagues (Hawrysh & Zaichkowsky, 1990) , and Japanese maintained less eye contact than Canadian interviewees when answering questions of an interviewer (McCarthy et al., 2006) . Western cultures, on the other hand, value direct eye contact to signal interest in others, attentiveness and respect (Argyle & Cook, 1976; Kleinke, 1986) . For example, interviewers are evaluated as more attentive when establishing mutual gaze with interviewees (Ellsworth & Carlsmith, 1968; Kleinke, Staneski, & Berger, 1975) , and people are generally perceived as more attentive when gazing during social encounters (Kleinke & Pohlen, 1971; Kleinke & Singer, 1979) . Thus, participants from Western cultures look at faces with direct gaze longer (Senju & Johnson, 2009) , and their cognitive (Hood, Macrae, Cole-Davies, & Dias, 2003) , physiological, and neural responses (Akechi et al., 2013; Hietanen, Leppänen, Peltola, Linna-Aho, & Ruuhiala, 2008) to faces with direct gaze are amplified.
Consequently, we propose that participants might have been signaling their culturally specific communication norms when direct eye contact was made. Consistent with the interpretation that avoiding direct eye contact signals respect in East Asian cultures and that engaging in direct eye contact signals interest in Western cultures, we found that East Asian more than Western participants fixated the bridge of the nose, whereas Western more than East Asian participants fixated the eyes. Importantly, these cultural differences only emerged in the mutual gaze but not in the averted gaze condition, presumably because only in the mutual gaze condition, participants construed the situation as being akin to an interaction with the speaker who looked directly at them. Alternatively, it is also possible that cultural differences in encoding visual information from the face underlie our findings, as previous research investigating the recognition of emotional expressions across cultures might suggest. For example, cultures differ in their expectations regarding what information should be attended to in the face (Jack, Blais, Scheepers, Schyns, & Caldara, 2009; Yuki, Maddux, & Masuda, 2007) . In part this might be because emotional expressions are not universal (Jack, Garrod, Yu, Caldara, & Schyns, 2012) . Perhaps visual attention was strategically used to encode the culturally relevant information regarding emotional expressions as cultures have been shown to differ in the facial features that are especially diagnostic of specific emotions .
Because we had instructed our actors to talk about topics unrelated to identity using their natural voice without moving much, we believe it is unlikely that our stimuli depicted strong emotional expressions. Moreover, any emotional expression should have been visible more or less equally in the mutual gaze and the averted gaze condition. Thus, if cultural differences in the recognition of emotional expression explain our findings, then the interpersonal context of communicating them to the viewer or to another person seems still to be driving the observed differences between experimental conditions. Future research is needed to better understand the role that the recognition of emotional expressions can play across cultures in real-life interpersonal contexts.
The goal of the present research was to discover if cultures looked at faces differently depending on the social context, and we did not have specific hypotheses about the direction of withinculture differences. It seemed possible that Westerners would increase their attention to the eyes in the mutual gaze relative to the averted gaze condition, and it also seemed possible that Easterners would reduce their attention to the eyes in the mutual gaze relative to the averted gaze condition. Post hoc analyses yielded evidence consistent with the former rather than the latter within-culture differences. Yet, we caution that these post hoc findings should be independently confirmed in future studies. Such replication would also benefit from larger samples and the inclusion of an East Asian cultural sample from East Asia, both limitations to the current design.
It is important to note that our experiment used naturalistic video-clips of target faces. Of course, looking at a video-clip can yield different eye movements than looking at real people (e.g., Foulsham et al., 2011; Kuhn et al., 2016; Laidlaw et al., 2011; Pönkänen, Alhoniemi, Leppänen, & Hietanen, 2011) . At the same time, using dynamic video clips provides more real-life social context compared with the use of unanimated photographs (e.g., Blais et al., 2008; Jack et al., 2009; Yuki et al., 2007) , and we believe it is an important finding that minimal changes in social context yield quite dramatic changes in relation to cultural differences in looking at faces. When the target face was looking directly into the camera as if talking to the viewer, but not when the target face was looking slightly past the camera as if talking to another person, cultural differences in looking at faces emerged.
It seems that we might all look at a picture of faces on the Piccadilly Line in the same way, but if we were sitting on the train among the travelers, our cultural background would shape our gazing behavior.
Résumé
La culture peut influencer la façon dont nous percevons le monde et vivons nos expériences. Les recherches récentes montrent qu'elle détermine même comment nous nous regardons. Or, la majorité de ces études de laboratoire utilisent des images de visages dépourvues de tout contexte social. Dans le monde réel, nous ne regardons pas que le visage des gens pour les identifier mais aussi pour leur renvoyer des informations. Par conséquent, on ne sait pas au sein de quels contextes interpersonnels les différences culturelles apparaissent au niveau du regard des visages. Dans la présente étude, nous avons manipulé un aspect du contexte interpersonnel des visages c'est-à-dire si le visage cible établissait un regard mutuel en regardant directement dans la caméra comme s'il s'adressait au spectateur ou s'il évitait le regard en tournant la tête légèrement sur le côté comme s'il parlait avec quelqu'un d'autre. Des participants venant de l'est et de l'ouest de l'Asie ont visionné des vidéos de visages cibles pendant que l'on enregistrait leurs mouvements oculaires. Si les différences culturelles sont exclusivement associées à l'encodage d'informations d'autres personnes, le contexte interpersonnel ne devrait pas entrer en ligne de compte. Or, si les différences culturelles sont également le résultat d'attentes spécifiques sur le plan culturel quant à la façon appropriée d'interagir avec une autre personne, alors les différences culturelles devraient être modulées selon que la personne qui parle semble d'adresser au spectateur ou à une autre personne. En accord avec la deuxième hypothèse, nous constatons des différences culturelles au niveau du regard des visages seulement dans la condition du regard mutuel. Nous croyons que des normes culturelles entourant l'utilisation du regard comme signal social pourraient étayer des résultats antérieurs de différences culturelles au niveau de la perception des visages.
Mots-clés : attention sociale, perception des visages, mouvements oculaires, contexte interpersonnel, culture.
